The Role of Fungi and Plants in Bioretentio
Treatment of Stormwater Runoff

Puget Sound

\é}ormwater USFWS (Jay Davis) / WSU (Jen Mclntyre)

‘Science Tgn ml

Stormwater Action Monitoring




Study Question

A What is the role of plants?

A Do fungi provide additional benefits?

A How long does bioretention treat runoff?




Effectiveness

Stormwater Action Monitoring Study

Bioretention
Cells
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Treatments

Bioretention soil medium . | . e
with mulch - = _
Pacific ninebark Physocarpusapltatus

BSM with mulch and plants

BSM with funginoculated
mulch

BSM with plants and fung:
Inoculated mulch
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Under the 15 Ship Canal Bridge
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Installation




Treating Stormwater Runoff

Surrounded by clean
fill for thermal inertia

When runoff flowing
through catch basin,
pumped at 120

mL/min to each cell




Results QOutline

Continuous Per Event Per Quarter StartEnd

Soil temperature Water chemistry Ksat Soil chemistry
(Soil moisture) Toxicology (In Progress)
Plants

Fungi
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Thermal Profile of BSM Treatments Moderation of ambient

temperature in BSM

No differences among treatments

B BSM

B BSM+P
O BSM+F
E BSM+P+F
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Local News | Weather

It’s official: Seattle breaks record for most consecutive

days without rain
f = v
aromdirakalitoiiiibomitazomoiiesn Plants per Replicate
Treatment | Start 2017 End 2017
- BSM 0/0/0 0/0/0
=, | K BSM+F 0/0/0 0/0/0

’ - | ~ BSM+P 3/3/3 ‘ 1/2/2
: 50% Loss
P! 20 4  BSM+F+P  3/3/3 1/3/0

ll' . e -~ . . 1E

A 50% of plants died during
summer drought
A Plants replaced Feb 2018




Plants (May 2019)
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A Mulch & soil in plant

treatments was drier than

mulch in BSM treatment

A Intermediate for treatment
with fungi
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Winecapmushrooms found in all
treatments by Fall 2017




Fungi at end of Year 1

Mulch collected at Year 1 (Jan 2018): mulch mass and microbial respiration measu

Less mulch in
Inoculated
treatments
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Higher respiration in
Inoculated treatments
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B3V Bav+P B9+ BSV+P+F = Uninoculated oInoculated

Still more fungi in inoculated treatments



Initially 6.5 kg
dry weight
mulch per drum
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A By end of Year 2, nearly all mulch degraded
A Less mulch in fungi treatments (not statistically different)
A Cannot conclude whether fungi still more abundant in F, PF



Sampling | Sampling Date

1
2
3
4
5
6
4
8

Days since
Installation

Cumulative Equivalent Cumulative
Volume Treated | Precipitation (1:20) (cm
(m°)
Apr 5, 2017 49 1.2 23
Jun 8, 2017 113 2.0 38

Oct 18. 2017 245 2.4 46

D Expected vs Actual Precipitation (Contributing Area)
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Expected vs Actual Precipitation (Contributing Area)

» Expected
» Actual
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Following
conditioning,
clean water
Influent and
effluent
assessed for
baseline
water
chemistry

Clean Water Conditioning of BSM

TSS
DOC
Nitrates
Ortho-P
dAs
dCd
dCr
dCu
dPb
dNi
dZn
PAHs and Fecal coliforms not detected in influent or effluent




Bioretention Performance

Research Questions:
A Did bioretention treatment improve
water quality?

155 A Were there differences among
. . treatments?
Nitrates Fecal coliform
Hypotheses:

Sitllizag DlEseivEl G A There would be less leaching over time

A There would be differences among
treatments

Dissolved As Dissolved Cu

Dissolved Ni Dissolved Zn A All affected by sampling date

A DOC, ortheP,dCuaffected bytrmt

Net concentration % Removal
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Bioretention Performance: Water Quality

A Declined over time but still A Significantly less DOC export for
exporting at the end of Year 2 treatments with fungi Event 1
A Significantly less export for A No net export after Event 2

treatments with fungi during Year 1



